A Gram-staining-positive, rod-shaped, aerobic bacterium, designated strain LAM0410 T , was isolated from an oil-contaminated water sample from the Dagang Oilfield, PR China. The temperature and pH ranges for growth were 4 6C to 50 6C and pH 4.4 to pH 12.0, respectively. The strain did not need NaCl for growth, but could tolerate a concentration of up to 12 % (w/v). Cell wall hydrolysates from the isolate showed that the diamino acid was ornithine. The cell wall sugars contained ribose and galactose. The glycan moiety of the cell wall contained N-glycolyl residues. The major respiratory quinones were MK-10, MK-11 and MK-12. The major polar lipids were diphosphatidylglycerol, phosphatidylglycerol and nine unknown glycolipids. The major fatty acids were anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 . 16S rRNA gene sequence analysis indicated that the isolate belonged to the genus Microbacterium and was closely related to Microbacterium sediminis MCCC 1A06153 T and Microbacterium murale DSM 22178 T with 97.5 % and 97.4 % sequence similarities, respectively; while the DNA-DNA hybridization values were 33.1±3.4 % and 21.8±1.6 %, respectively. The DNA G+C content was 67.4 mol%, as determined by the T m method. Based on its phenotypic and genotypic properties, strain LAM0410 T represents a novel species of the genus Microbacterium, for which the name Microbacterium petrolearium sp. nov. is proposed; the type strain is LAM0410 T (5ACCC 00719 T 5JCM 19612 T ).
The genus Microbacterium belongs to the family Microbacteriaceae, which was first described by Orla-Jensen (1919) . Collins et al. (1983) emended the description of the genus Microbacterium. Later, Takeuchi & Hatano (1998) united the closely related genera Microbacterium and Aureobacterium into the genus Microbacterium. According to Collins & Bradbury (1992) , micro-organisms belonging to the genus Microbacterium can be isolated from various environmental sources, such as water, soil, plants, clinical samples, deep-sea sediments and so on. At the time of writing, the genus Microbacterium comprises 84 species with validly published names (http://www.bacterio.net/ microbacterium.html).
While studying the microbial community of an oilcontaminated water sample from the Dagang oilfield, strain LAM0410 T was isolated. During the present study, 10 ml of the oil-contaminated water sample was injected into 100 ml of sterilized mineral medium (0.2 g MgSO 4 . 7H 2 O l 21 , 1 g K 2 HPO 4 l 21 , 1 g KH 2 PO 4 l 21 , 1 g NH 4 NO 3 l 21 , 0.05 g FeSO 4 l 21 , 0.02 g CaCl 2 l 21 , pH 7.0-7.2) with crude oil as the sole carbon source. After incubation for 7 days, the liquid phase was diluted to 10 25 , 10 26 and 10 27 , and then 100 ml of the diluted samples was spread onto nutrient agar plates [nutrient broth medium (BD/Difco 233000); 2 % (w/v) agar was added) and then incubated at 28 u C. Cells of strain LAM0410 T were collected in the exponential phase of growth to investigate morphological and physiological characteristics by light microscopy (Nikon 80i, Tokyo, Japan) and transmission electron microscopy (Hitachi 7500, Tokyo, Japan) (Ruan et al., 2014) . The optimal growth conditions for strain LAM0410 T were determined in nutrient broth medium. All tests were performed independently in duplicate.
The strain was incubated at various temperatures (4 u C, 10 u C, 15 u C, 30 u C, 35 u C, 45 u C, 50 u C and 53 u C), pH 4-13 and different NaCl concentrations (0-14 %). The medium was adjusted to the desired pH by using sterile solutions of citric acid/Na 2 HPO 4 (for pH 4.0-5.0), Na 2 HPO 4 /NaH 2 PO 4 buffer (for pH 6.0-8.0), NaHCO 3 / Na 2 CO 3 buffer (for pH 9.0-10.0), Na 2 HPO 4 / NaOH buffer (pH 11.0) and KCl/NaOH buffer (for pH 12.0-13.0). Carbon assimilation tests were performed using Biolog GP2 MicroPlates; the reaction results were read automatically using a Biolog Micro Station after incubation for 24 h and 48 h, or until steady results occurred. The other biochemical tests were conducted using API ZYM, API 50CH and API 20NE test kits (bioMérieux), according to the manufacturer's instructions.
Cells of strain LAM0410 T were aerobic, Gram-stainingpositive, oxidase-and catalase-positive, and rod-shaped with a cell size of 0.4-0.6 mm60.25-0.4 mm (see Fig. 1 ). Colonies were light-brown with regular edges on nutrient agar plates after incubation for 48 h at 30 uC. The isolate could grow at a comparatively wide range of temperatures, which varied from 4-50 u C (optimum: 28-33 u C), the NaCl concentration and pH ranges for growth were 0 % to 12 % [(w/v), optimum, 2 %] and pH 4.4-12.0 (optimum, pH 6.0), respectively. Compared with the reference strains, cells of strain LAM0410 T were positive for the utilization of dextrin, Tween 40, Tween 80, cellobiose, maltose, maltotriose, methyl a-D-glucoside, D-psicose, D-ribose, trehalose, turanose, a-ketovaleric acid, L-lactic acid, L-malic acid, pyruvic acid methyl ester, pyruvic acid, L-glutamic acid, glycyl-L-glutamic acid, glycerol, adenosine, 2-deoxyadenosine, inosine, thymidine and uridine. A comparison of the physiological characteristics of strain LAM0410 T and reference strains is shown in Table 1. DNA was extracted and purified as described by Marmur (1961) . The 16S rRNA gene of strain LAM0410 T was amplified by PCR with the bacterial primers: 27F (59-AGAGTTTGATCCTGGCTCAG-39) and 1492R (59-GGT-TACCTTGTTACGACTT-39). PCR products of approximately 1.5 kb were purified and cloned into the pGEM-T vector, and sequenced by Life Technologies (Shanghai, China). The EzTaxon-e service (Kim et al., 2012) and CLUSTAL X (Thompson et al., 1994) were used to analyse sequence similarities and to do multiple sequence alignments. Strain LAM0410 T showed 97.5 % and 97.4 % sequence similarity to Microbacterium sediminis MCCC 1A06153 T and Microbacterium murale DSM 22178 T , respectively. The neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony methods (Fitch, 1971 ) were used to reconstruct phylogenetic trees using MEGA4.1 (Tamura et al., 2007) . The topologies of the trees were evaluated by performing bootstrap analyses using 1000 replications (Felsenstein, 1985) as shown in Fig. 2 . The topology of the phylogenetic tree was also reconstructed using the maximum-parsimony method ( Fig. S1 , available in the online Supplementary Material).
The genomic DNA of strain LAM0410 T and its related strains was extracted as described above; the purity was checked using a NANODROP 2000 (Thermo Scientific). A Beckman DU 800 spectrophotometer (Beckman Coulter) was used to determine the DNA G+C content with the thermal denaturation method (Marmur & Doty, 1962) using Escherichia coli K-12 as the reference strain. Results revealed that the DNA G+C content of strain LAM0410 T and the reference strains M. sediminis MCCC 1A06153 T , M. murale DSM 22178 T and Microbacterium lacticum KCTC 9230 T were 67.4 mol%, 71.0 mol%, 69.7 mol% and 71.0 mol%, respectively. The DNA-DNA hybridization of strain LAM0410 T and M. sediminis MCCC 1A06153 T , M. murale DSM 22178 T and M. lacticum KCTC 9230 T was carried out according to standard procedures with a Beckman DU 800 spectrophotometer on the basis of DNA-DNA liquid reassociation rate (De Ley et al., 1970) . The values were 33.1±3.4 %, 21.8±1.6 % and 13.0±0.8 %, respectively. The 16S rRNA gene sequence divergence between strain LAM0410 T and all recognized species of the genus Microbacterium was over 2.5 %, and so this strain may represent a novel species of the genus Microbacterium, according to the description given by Schumann & Evtushenko (2006) .
The Sherlock Microbial Identification System with the standard MIS Library Generation Software (version 6.0 and date 4; Microbial ID) was chosen for the identification and quantification of the fatty acid methyl esters, as well as for the numerical analysis of fatty acid profiles. All strains were Cells for fatty acid methyl ester preparation were collected from the plates. Following saponification, methylation and extraction of the cellular fatty acids, the determination of cellular fatty acid profiles was performed according to the manufacturer's instructions, as described by Sakamoto et al. (2002) . The major fatty acids of strain LAM0410 T were anteiso-C 15 : 0 (44.4 %), anteiso-C 17 : 0 (32.7 %) and iso-C 16 : 0 (17.2 %). The anteiso-C 17 : 0 content of strain LAM0410 T (32.7 %) was high in comparison with the reference strains in this study (17.1-22.4 %) . The fatty acid composition of strain LAM0410 T and related strains is shown in Table S1 .
To determine the respiratory quinones, the test sample was prepared and extracted, as described by Minnikin et al. (1984) , and then analysed by HPLC, as described by Tindall (1990) . The major quinones were found to be MK-10 (6.5 %), and . The analysis of cell wall hydrolysates and whole-cell sugars was carried out as described by Yu et al. (2013) . Total cell wall hydrolysates contained ornithine, alanine, glycine, glutamic acid and trace amounts of aspartic acid. The cell wall sugars contained ribose and galactose. The glycolate test was performed as described by Komagata & Suzuki (1987) . The results revealed that the glycan moiety of the cell wall contained N-glycolyl residues. To test for major polar lipids, the test sample was extracted and separated on a silica gel plate (10610 cm; Merck 5554) and then analysed as described by Minnikin et al. (1984) and Xu et al. (2011) . Sulfuric acid was used to reveal total lipids, ninhydrin for aminolipids, a-naphthol for glycolipids and Zinzadze's reagent for phospholipids. Analysis of the results was carried out as described by Fang et al. (2012) . The main polar lipids of strain LAM0410 T were diphosphatidylglycerol, phosphatidylglycerol and nine unknown glycolipids (Fig. S2) . Although the main polar lipids of the three strains were similar, differences existed in their contents and other minor aspects of compositions. Differential characteristics of the isolates and reference strains are shown in Table 1 .
In order to test the crude oil-degrading capacity of strain LAM0410 T , the strain was inoculated into 100 ml of sterilized mineral medium with 1.5 % (v/v) crude oil as the sole carbon source. It was then incubated on a shaker at 180 r.p.m. at 28 u C for one month. This test was performed in duplicate and medium without strain LAM0410 T was used as a control blank. After incubation, test samples were treated and analysed according to the Oil and Gas Industry Standard of the People's Republic of China (SY/T 5119-2008) . The results showed that, the relative degradation ratio of non-hydrocarbon components was 5.44 %, and of aromatic compounds was 3.88 %. The relative content of the saturated hydrocarbon component showed an increase of 5.52 %. These results indicate that this novel isolate has the potential to degrade non-hydrocarbon and aromatic compounds to form a saturated hydrocarbon component during crude oil degradation which may provide new insights into the bioremediation of crude oil contamination.
On the basis of the morphological, phylogenetic, physiological and chemotaxonomic characteristics presented here, isolate LAM0410 T is considered to represent a novel species of the genus Microbacterium, for which the name Microbacterium petrolearium sp. nov. is proposed.
Description of Microbacterium petrolearium sp. nov.
Microbacterium petrolearium (pe.tro.le.a9ri.um. L. fem. n. petra rock; L. neut. olearium related to oil, of or belonging to oil; N.L. neut. adj. petrolearium related to mineral oil). light-brown with regular edges. The temperature range for growth is 4 u C to 50 u C with optimal growth at 28 u C to 33 u C. The pH range for growth is pH 4.4-12.0, with optimal growth at pH 6.0. NaCl is not required for growth, but up to 12 % (w/v) NaCl is tolerated; grows optimally with 2 % (w/v) NaCl. Positive for the utilization of dextrin, Tween 40, Tween 80, cellobiose, maltose, maltotriose, methyl a-D-glucoside, D-psicose, D-ribose, trehalose, turanose, a-ketovaleric acid, L-lactic acid, L-malic acid, pyruvic acid methyl ester, pyruvic acid, L-glutamic acid, glycyl-L-glutamic acid, glycerol, adenosine, 29-deoxyadenosine, inosine, thymidine and uridine. The total cell wall hydrolysate contains ornithine, alanine, glycine, glutamic acid and trace amount of aspartic acids, the cell wall sugars contain ribose and galactose and the glycan moiety of the cell wall contains N-glycolyl residues. The major fatty acids are anteiso-C 15 : 0 , anteiso-C 17 : 0 and iso-C 16 : 0 . The quinone system is mainly composed of MK-10, MK-11 and MK-12. The major polar lipids are diphosphatidylglycerol, phosphatidylglycerol and nine unknown glycolipids.
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The type strain is LAM0410 T (5ACCC 00719 T 5JCM 19612 T ), which was isolated from an oil-contaminated water sample from the Dagang Oilfield, PR China. The DNA G+C content of the type strain is 67.4 mol%, as determined by the T m method.
